Background: Melatonin which also called "dark hormone" is released from the pineal gland and is well known for its role in regulating biological rhythms in all mammals. Recently more other functions have been reported for melatonin. Among these roles, its function as an antioxidant is more emphasized by researchers. Recent findings also have showed reciprocal interaction between gonadal hormones and nervous system. Gonadal hormones have dramatic genomic and non-genomic effects on certain structures of the brain. Substantia nigra (SN) which is the main source of dopaminergic outputs is influenced by female sex hormones; it has also intercellular receptors for melatonin. In order to find the co-effects of exogenous melatonin and gonadal steroid deprivation on SN the present research was done.
Introduction
Melatonin as neuro hormone is secreted in pineal body of all vertebrate classes. Melatonin is involved in several physiological functions including: asleep, reproduction and neural regulation and also anti tumor and anti aging properties which have been reported in many cancer diseases [1-4-8] Melatonin is an anti oxidant agent and has protective effect against oxidative stress and free radicals and its function on the lipid peroxidation has been observed in numerous animal models and tissue culture experiments [2-3-5] . In the last decade it has been showed that melatonin can decrease cell death in CNS [11] . The neuro protective effects of this hormone and its receptors have been recognized in different areas of vertebrate brain, especially in mammals [12] . One of these areas which is interesting to neuroscience researchers is substantia nigra locating in midbrain. Substantia nigra cells synthesize and release different neurotransmitters which the important one is dopamine [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Functional decrease of dopaminergic neurons of this area cause Parkinson's disease which remains whit unknown mechanism. Some researchers have reported there is a sexual difference in Parkinson's diseases, this means that the men are involved three times more than the women [13] . And, also these researches have shown that female gonadal steroid hormones have neuro protective effect on the neurons system including substantia nigra (SN). Estradiol is a regulatory agent with protective action on the nervous system which has been reported in several experimental models [14] [15] . Estradiol interacts whit signaling pathways inside the cell and controls the free radicals to prevent cell death. After menopause both estradiol and melatonin hormones are reduced in female individuals [9] . It has been reported that administration of melatonin into ovariectomized mice (OVX) cause oxidative stress reduction and neural apoptosis [11] . It is not known that whether omitting gonadal steroids and melatonin with endogenic or exogenic trends can prevent cell death or not, considering the melatonin as a strong antioxidant in treatment of neurodegenerative diseases including Parkinson disease. To understand the anti apoptotic and antioxidant mechanisms of melatonin n SN area may help its effective treatment and clinical application. In this research work trial has been done to show the role of melatonin in preventing programmed cell death in SN area by deleting gonadal steroids and endogenous melatonin in ovariectomized and pinealectomized rats as an experimental model to evaluate neuronal changes after menopauses, before and after melatonin treatment with emphasis on the expression of two proteins involved in apoptotic pathway. http://www.ispacs.com/journals/ijcmb/2014/ijcmb-00007/ International Scientific Publications and Consulting Services 2 Materials and methods
Chemicals
Melatonin was purchased from Sigma (USA). it was dissolved in a small volume of absolute ethanol and diluted in 0.9% NaCl and a dose of 30mg/kg body weight was used. The injections were performed intrapritoneally and sham group received diluted ethanol.
Animals
Three-month old female Sprague-Dawley rats (n = 6, 170-180 g) were purchased from the Pasteur Institute of Iran and housed in temperature-controlled room at 23 ± 2ºC with 12 hour light/12-hour dark cycle. The animals were fed with pellets supplied from Pars Dam Co.(Tehran, Iran) and were cared for in accordance with principals and guide lines of the Cellular and Molecular Research Center of Iran University of Medical Sciences.
Experimental design
The rats were randomized into eight equal groups: Group I: control, Group II: ethanol sham, Group III: ovareiectomized (ovx), Group IV: pinealectomized (PX), Group V: Ovariectomized + pinealectomized (OVX+ PX), Group VI: Ovariectomized with melatonin treatment (OVX+mel), Group VII: pinealectomized with melatonin treatment (PX+ mel) and Group VIII: ovariectomized and pinealectomized with melatonin treatment (OVX+PX+mel). For each group six animals were anesthetized with ketamine (50 mg/kg) in combination with xylazine (5 mg/kg).
Ovariectomy
The animals were anesthetized intraperitioneally with 15 mg/kg xylazine in combination with 30 mg/kg ketamine an incision was made in the abdominal wall and the ovaries were removed, then the incision was sutured [9] .
Pinealectomy
After anesthetizeation each animal was fixed to the dissection table and the pineal gland was dissected and removed according to Senglu, M. et al (2009), [17] 2.6. TUNEL staining Three month after the last injection, all rats were anesthetized and perfused trans-cardially with 0.1 M PBS (pH 7.4) followed by 4% buffered paraformaldehyde fixative. The brains were removed and post-fixed in the same fixative overnight. Then, 10-μm coronal sections were serially sectioned from Bregma area -4.52 mm to -6.04 mm of midbrains [7] with an interval of 30 μm between each two consecutive sections, after preparing cryopreserved tissue sections the sections washed with PBS and incubated in blocking solution (3% H 2 O 2 in methanol). The sections fixed with 4% paraformaldehyde then permeability of samples carried out in 0.1% Triton X-100 in 0.1 % sodium citrate and addition TUNEL reaction mixture and analysis of samples were made by fluoresce microscopy.
Western blot analysis
Proteins were measured with the Bio-Rad protein assay method. Equal amounts of protein were loaded and separated by SDS-poly acrylamide gel (12%) for electrophoresis and transferred to PVDF membranes. The membrane was incubated with the first antibodies (Bax and Bcl-2) and second antibody (anti-rabbit IgG conjugated with alkaline phosphatase). Bands were visualized using the chromogenic substrate 5-bromo-4-chloro-3-indolyl phosphate in the presence of nitro blue tetrazolium. http://www.ispacs.com/journals/ijcmb/2014/ijcmb-00007/ International Scientific Publications and Consulting Services
Statistical Analysis
All data collected from the results were analyzed using ANOVA statistical method. For each variable, means were calculated at 5% confidence interval of SD.
Result
Using tunnel staining method DNA fragmentation was detected. 10 µm transverse sections of substantia nigra (SN) showed (figure.1) total apoptotic Tunnel marked cells in Ovx. Px, Ovx+px (figs: 1 c, d, e) increased significantly compared with control and melatonin treated groups. High level Tunnel marked cells belonged to Ovx+Px group. In melatonin treated groups the numbers of apoptotic cells were same as control group. elbat ) 1) Table: The cell number of Nissl and Tunel positive in SN of the 8 experimental Groups.
The western blot results showed expression of Bax pro-apoptotic protein in all melatonin treated groups and decreased compared with Ovx, Px, Ovx-Px groups significantly. Also expressions of Bax protein in melatonin treated groups was similar as control and sham groups. 
Groups

Discussion
In this research work the effect of exogenic melatonin on the expression of Bax and p53 was investigated. In recent years several works have been done on the effects of estrogens in the neurons of dense region of substantia nigra [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . It has been shown that estrogens area able to prevent apoptosis process in the nervous system of maurines [13] . Also, some researchers have revealed that estrogen administration has cured Parkinson disease symptoms certain memory dysfunctions in menopaused women [15] . High density of dopaminergic neurons in male animals compared to ovariectomazied females is the main reason of protective role of estrogens in dopaminergic neurons of substantia nigra [3] . In this research work TUNEL staining method was applied to demonstrate apoptotic neurons compared to control group increased up to 25% (p<0.05).The rate of apoptotic nuclei group OVX + PX + mel with TUNEL http://www.ispacs.com/journals/ijcmb/2014/ijcmb-00007/ International Scientific Publications and Consulting Services staining (T + ) was similar to control group which agree with the researches of Rogerio in 2006 and shows that application of exogenic melatonin may decrease apoptotic neurons of pinealectomized and ovariectomized rats. Regarding to the results of neurons (T -) of the dense regions in substantia nigra of PX+ mel, OVX +mel and OVX + PX + mel groups the protective role of melatonin in central neurons system and specially in mid brain dopaminergic system with the results of estrogen hormone is approved [9-14-15] . Attachment of melatonin and the levels of receptor mRNA is different on the basis of circadian rhythm and the expression level under the effect of light and melatonin concentration in the plasma. In this research work, mean number of neurons in OVX + mel group compared to OVX group and also mean number of T+ neurons in SN of OVX + mel group was 4.15% higher than OVX group which proves the protective role of the hormone in dopaminergic system. According to Rogerio (2006) expression of Bax and Bcl2 and DNA damage in amputed sciatic nerve of rats by melatonin treatment is inhibited and prevents from neuronal death caused from nerve axotomy. The results of this work showed significant increase in expression of Bax pro apoptotic protein in ovariectomized and pinealectomized groups ( fig.3 ) whereas in melatonin received group the protein appeared similar to control group. P53 is activated against different factors including DNA damage and is considered as a sensor against different stresses and has anticancer protective genome stability and anti angiogenic properties. This protein is able to recognize DNA repairing proteins and activates them but in non repairing cases apoptosis occurs [11] . In this research work p53 expression increased in ovariectomized and pinealectomized animals, while in groups under exogenic melatonin treatment its expression decreased ( fig. 5 histogram.6). Melatonin is the only well known antioxidant that decreases after middle age which is related to antioxidant potency of the serum [10-5-6] . It is concluded from the results of this research work that exogenic melatonin can prevent dopaminergic cell death of substantia nigra in ovary steroid deficiency and endogenic decrease of the hormone during aging.
